cis-unsaturated fatty acids stimulate catecholamine secretion, tyrosine hydroxylase and protein kinase C in adrenal medullary cells.
In digitonin-permeabilized bovine adrenal medullary cells, arachidonic acid and oleic acid, the cis-unsaturated fatty acids, enhanced Ca2+-induced secretion of catecholamines, whereas elaidic acid, a trans-unsaturated fatty acid and stearic acid, a saturated fatty acid, had no effect. Indomethacin, an inhibitor of cyclooxygenase and nordihydroguaiaretic acid, an inhibitor of lipoxygenase, failed to inhibit the stimulatory effect of arachidonic acid. Stimulation of catecholamine secretion by arachidonic acid was abolished by the removal of adenosine 5'-triphosphate and Mg2+ from the incubation medium. Pretreatment of the cells with phorbol 12-myristate 13-acetate, an activator of protein kinase C, enhanced Ca2+-induced catecholamine secretion. In cells pretreated with phorbol 12-myristate 13-acetate, the stimulatory effect of arachidonic acid on Ca2+-induced catecholamine secretion was greatly reduced. In digitonin-permeabilized cells, arachidonic acid and oleic acid enhanced Ca2+-induced activation of tyrosine hydroxylase in the presence of adenosine 5'-triphosphate and Mg2+, whereas elaidic acid and stearic acid did not activate the enzyme. In a soluble fraction of adrenal medullary cells, 32P incorporation to histone by protein kinase C was increased by arachidonic acid and oleic acid, but not by elaidic acid and stearic acid. These results suggest that cis-unsaturated fatty acids modulate Ca2+-induced catecholamine secretion and tyrosine hydroxylase activity by activation of protein kinase C in adrenal medullary cells.